BACKGROUND: A thyroid nodule comprised almost exclusively of mature, benign-appearing squamous cells is an uncommon finding in fine-needle aspiration (FNA) biopsies of thyroid nodules. Reporting such specimens was not originally addressed by
INTRODUCTION
A thyroid nodule comprised almost exclusively of mature, benign-appearing squamous cells is an uncommon finding in fine-needle aspiration (FNA) biopsies of thyroid nodules. 1 To the best of our knowledge, the question of how to report such specimens was not addressed by the first edition of The Bethesda System for Reporting Thyroid Cytopathology. 2 Although technically these FNA specimens might be classified as nondiagnostic/unsatisfactory due to insufficient follicular cellularity, we also have noted them reported variously as benign, atypia of undetermined significance, and even suspicious for malignancy with a note stating that a well-differentiated squamous cell carcinoma, either metastatic or primary, cannot be excluded. We undertook the current study to clarify the biologic behavior of thyroid nodules with FNA specimens demonstrating abundant, mature squamous cells and to provide some guidance for their cytologic classification.
MATERIALS AND METHODS
With institutional review board approval, the pathology archives of 3 tertiary hospitals were searched between 1997 and 2017 for thyroid FNA specimens consisting of mature squamous cells without atypia. Cases were included if slides were available for review and at least 3 of the authors (A.L.C., A.A.R., W.C.F., and/or E.S.C.) agreed that the slides demonstrated moderate to high cellularity with a predominance of mature, nonatypical squamous cells, either nucleated or anucleate. Cases were excluded if there was limited cellularity, squamous atypia (eg, an increased nuclearto-cytoplasmic ratio, irregular nuclear contours, or nuclear hyperchromasia), or a significant percentage of nonsquamous cellularity such as abundant follicular cells. Cytology slides were alcohol-fixed, Papanicolaou-stained direct smears or liquid-based cytology and either ThinPrep (Hologic, Marlborough, Massachusetts) or SurePath (Becton, Dickson and Company, Franklin Lakes, New Jersey) slides.
If cases had histopathologic follow-up, hematoxylin and eosin-stained slides from the surgical resection specimens were reviewed. Available clinical information and thyroid ultrasound examination(s) were reviewed by an endocrinologist and radiologist, respectively. Specifically, the imaging information included the location of the nodules (predominantly intrathyroidal vs extrathyroidal; isthmic vs lateral), their borders and wall thicknesses, their echogenicity, the presence or absence of posterior acoustic enhancement, and the presence or absence of an internal Doppler signal.
RESULTS
A total of 20 nodules from 18 patients (7 men and 11 women) met the prespecified inclusion criteria. The mean age of the patients was 55 years (median, 59 years; range, 19-76 years). Eight nodules were on the left, 9 on the right, and 3 were isthmic. The average size of the nodules was 2.1 cm (standard deviation 6 0.99 cm). Four nodules were discovered on physical examination, 4 were noted in patients presenting with hypothyroidism, and 1 was discovered in a patient with a goiter. Four nodules were incidental, having been detected on imaging performed for the workup of another clinical condition. Information regarding presentation/detection was unavailable for the remaining 7 nodules. Comprehensive demographic details are presented in Table 1 . Common sonographic characteristics of the 14 nodules for which ultrasound images were available for review included a well-defined appearance (14 nodules; 100%), a lack of internal vascularity (14 nodules; 100%), a thin outer wall (13 nodules; 93%), general hypoechogenicity (10 nodules; 71%) with low-intermediate internal echoes (12 nodules; 86%), and posterior acoustic enhancement (12 nodules; 86%). Additional ultrasound characteristics are listed in Table 2 . An ultrasound image of 1 nodule, shown in Figure 1A , exemplifies these findings.
Representative images of 2 cases are shown in Original Article demonstrated a single lymphohistiocytic aggregate in addition to the squamous cells. Table 3 details the sonographic, cytologic, and histopathologic diagnoses. Clinical and radiographic follow-up (mean, 3.8 years [standard deviation, 3.0 years]; range, <1 to 9 years) was available for 9 patients, and all nodules were stable during the follow-up period. All 4 cases with histologic follow-up were found to be benign squamouslined cysts (Figs. 1C, 1D , 2B, and 2C).
DISCUSSION
To the best of our knowledge, the current study is the largest series to date of thyroid FNA specimens comprised exclusively or almost exclusively of benign squamous cells. As per our inclusion criteria, none of the cases reported herein demonstrated atypia such as an increased nuclear-tocytoplasmic ratio, irregular nuclear contours, or hyperchromasia, and none had an immature squamous component, as may be observed with squamous-like changes of some papillary thyroid carcinomas. 3 Indeed, had atypia been present, the possibility of a thyroid carcinoma (papillary, anaplastic, mucoepidermoid, or other) and primary or metastatic squamous cell carcinoma would have been raised. 3, 4 There are various possible sources of benign squamous epithelium in the thyroid. One is follicular cells that have undergone squamous metaplasia, 4-7 which typically is noted within the setting of inflammation and especially in a background of Hashimoto thyroiditis. Other intrathyroidal sources of benign squamous cells include developmental rests, most commonly thyroglossal duct, 6, 8, 9 thymic, 10 and lymphoepithelial/ultimobranchial body remnants. [5] [6] [7] [11] [12] [13] [14] [15] To our knowledge, epidermoid and dermoid cysts rarely have been reported in the thyroid as well. [16] [17] [18] Patients with any of these entities may present with discrete thyroid nodules and undergo thyroid FNA. One would expect that these FNA specimens would demonstrate abundant mature, benign squamous cells, such as those observed in the cases in the current series. Indeed, for the 4 cases with surgical follow-up, the resection specimens demonstrated benign squamous-lined cysts, 1 of which was consistent with a lymphoepithelial/ultimobranchial body cyst (Figs. 2A-2C), 1 of which was consistent with an intrathyroidal thyroglossal duct cyst, and 2 of which were not otherwise specified (Figs. 1B-1D illustrate one such example). It is interesting to note that we excluded 1 case of an FNA of a reportedly ill-defined thyroid nodule (images not available for review) that demonstrated abundant mature, predominantly nucleated squamous cells because at the time of receiving the cytopathology report, the radiologist was certain she had directly sampled the esophagus. We posit that in addition to the entities listed above, direct sampling of the esophagus rarely may be the source of a "thyroid" FNA consisting of benign squamous cells. Nauschuetz et al recently reported a series of 3 "thyroid" FNA specimens that actually sampled previously undiagnosed esophageal diverticula. 19 They found that the presence of granular or amorphous debris, bacteria and/or fungal organisms, and/or food particles suggested the diagnosis.
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These findings also speak to the importance of adequate training and experience before performing FNA. The sonographic characteristics of the 14 nodules with ultrasound images available for review were reassuringly benign, including a well-defined appearance with a thin outer wall and general hypoechogenicity with posterior acoustic enhancement and a lack of internal vascularity. The latter 2 features, hypoechogenicity with posterior acoustic enhancement and a lack of internal Doppler signal, are diagnostic of a cystic lesion. Diffuse low-level internal echoes, found to be present in 12 cases, suggest the presence of internal cellular debris, such as protein, hemorrhage, or squamous cells.
The risk of malignancy for aspirates composed entirely of benign squamous cells in the thyroid appears to be quite different from the risk of an aspirate with the same findings from elsewhere in the neck. Although many of these aspirates from elsewhere in the neck also are benign squamous cysts, 20, 21 some authors recommend the excision of all such lesions to ensure that welldifferentiated squamous cell carcinomas metastatic to lymph nodes are identified. 20, 22, 23 Although primary squamous cell carcinoma of the thyroid does occur, it is not well differentiated, and it would appear from the current study data that very well-differentiated squamous cell carcinomas are highly unlikely to present in the thyroid. As a result, although we believe that these aspirates from the thyroid can be diagnosed as "benign" and followed clinically, it is incumbent on the pathologist to ensure that the aspirate is indeed from the thyroid. The certainty with which a cytopathologist can make this determination will depend on individual circumstances related to the aspiration and, in cases in which the location of the lesion cannot be verified, it is prudent to diagnose the lesion as atypical with a descriptive note of the problem with localization. Although knowing the ultrasound characteristics certainly is helpful in this regard, we are of the opinion that it is not essential that the cytopathologist know the ultrasound findings to make a "benign" diagnosis. Conversely, knowing that the lesion is high risk by imaging, a situation we did not encounter in the current series, would give us pause, prompting us to review the imaging with the radiologist to confirm that the correct structure indeed was aspirated. In addition to accidental sampling of the esophagus, we have observed thyroid aspirates that contain squamous cells from the skin and skin adnexae, as well as benign epithelial cells from the trachea, although in none of these cases was the aspirate composed exclusively of such cells. Up to 9 years of clinical and radiographic follow-up were available for 9 patients with 11 nodules that were not resected. All 11 of these nodules were stable.
In their series of 15 thyroid FNA specimens with squamous cells, Gage et al 1 included 9 cases that would have met the inclusion criteria used in the current study. Four of their cases had benign surgical follow-up, including 2 branchial cleft/epidermoid cysts, 1 thyroglossal duct cyst, and 1 benign cyst with denuded lining. The other 5 cases had stable follow-up of unspecified duration. 1 Their data, together with the findings of the current study, support the conclusion that thyroid FNA specimens comprised almost exclusively of mature squamous cells represent benign lesions. As such, they can be reported as benign and should be managed as per standard guidelines for benign nodules. 24 We propose that The Bethesda System for Reporting Thyroid Cytopathology include the pattern of abundant mature, benignappearing squamous cells in the "benign" category.
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